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REMARKS 

L Applicants* Invention and Preliminary Comments. 

This is in response to the Decision on Appeal in which the Board affirmed various 
rejections, vacated another and entered a new rejection. Applicants respond by amending the 
claims to specify that the microbial preparation is Bifidobacterium and to further require that 
the microbes are not spores. The amendment to recite Bifidobacterium is supported 
throughout the specification such as at page 5, hne 9 and it is further noted that Bifidobacteria 
are not spore-formers (See Appendix A attached hereto). 

Applicants* invention relates to the discovery that harvested bacteria which have been 
previously cultured in or grown on resistant starch and then subsequently incorporated into a 
product have improved viability and survival/recovery rates (compared with the same 
bacteria cultured in or grown on a medium not containing resistant starch). Thus, for 
example, Bifidobacteria grown on media containing resistant starch has a superior 
survival/recovery rate comparied to the same strain of Bifidobacteria grown on media which 
does not contain resistant starch. 

It is hypothesized that these improvements in the harvested bacteria are due to some 
biochemical change in the microbes themselves. However, as no conventional structural 
limitation to the microbes themselves can. be added to the claims, the naicrobes can only be 
defined by the process steps by which they are made. Thus, Applicants have defined the 
microbes using process limitations which define how the novel microbes are produced. 
These process steps impart distinctive structural characteristics to the final microbes that 
manifest themselves in an improved survival/recovery rate. 

IL Outstanding Rejections 

The rejection of claims 41, 76-77, 79, 81, 88, 90-105, 109-120, 124-135 and 139-150 
under 35 U.S.C. § 102(b> as being anticipated by Masuda, U.S. Patent 5,143,845 was 
affirmed by the Board. 

The rejection of claims 41 and 76-153 under 35 U.S.C. § 102(b) as being anticipated 

by Brown et al., U.S. Patent 6,060,050 in light of evidence by McNaught et al., U.S. Patent 
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5,714,600 was said to be affirmed by the Board (see page 2 of the Decision on Appeal) but 
appears to have been vacated at pages 1 1 and 12 of the Decision. 

The previous rejection of claims 41 and 76-153 under 35 U.S.C. § 103(a) ais being 
unpatentable over Masuda taken with Brov^n et al. and McNaught et al. was said to be 
vacated by the Board (see page 2 of the Decision on Appeal) although it appears to be 
maintained at pages 12-16 of the Decision. 

The rejection of claims 41 and 76-153 are rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 1-12 of 
Brown et al., U.S. Patent 6,22 1 ,350 was affirmed by the Board. 

The Board entere;d a new ground of rejection in which Masuda was said to disclose 
the step of "harvesting the cultured microbes" in claim 41 . 

III. Patentability Arguments 

A. The Rejection of Claims 77, 79, 81, 88, 90-105, 109-120, 124-135 
and 139-150 Under 35 U.S.C. §102(b) over Masuda et al. U.S. 5,143,845 
Should be Withdrawn. 

The rejection of claims 77, 79, 81, 90-105, 109-120, 124-135 and 139-150 under 35 

U.S.C. § 102(b) as being anticipated by Masuda, et al. (US 5,143,845) should be withdrawn 

in light of the amendments to the claims specifying that the microbial species are 

Bifidobacteria species. Such species, by definition, are non-spore formers (See Appendix A) 

and thus avoid anticipation by Masuda. 

Product-by-process claims are limited" only by the final structure of the product 
obtained and the patentability of a product does not depend upon its method of production. 
Applicants' claims are drawn to the microbial preparations themselves and those harvested 
microbes are different from those of the prior art. 

Thus, the present invention pertains to microbes which are cultured on and harvested 
from resistant starch-based media. It has been discovered that such microbes are superior to 
those grown on other media in that they have improved survival/recovery rates. Thus, for 
example. Bifidobacteria grown on media containing resistant starch has a superior 
survival/recovery rate compared to the same strain of Bifidobacteria grown on media which 
does not contain resistant starch. 
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There is no evidence in Masuda which would indicate otherwise. The Examiner 
states that the microbes "effectively proliferate" and "demonstrate satisfactory effects upon 
administration." However, neither of these show that the microbes have improved 
survival/recovery. While the microbes in Masuda are "characterized by heat stability, dry 
stability and drug stability" this is "after spore formation" which is excluded by the claims as 
amended. 

Moreover, Applicants have narrowed their claims to recite Bifidobacteria for which 
their data support improved survival and recovery. While the Board acknowledged that the 
evidence regarding Bifidobacterium strain C rebutted the prima facie rej ection. Applicants 
submit that their data support the broader genus of all Bifidobacterium strains and thus rebut 
the prima facie rejection with respect to that genus. 

Therefore, the present invention is novel over Masuda and the rejections of claims 77, 
79, 81, 90-95, 96, 97, 100-105, 109, 110, 115-120, 124, 125, 130-135, 140, 141 and 145-150 
over Masuda should be withdrawn. Moreover, claims 102, 103, 117, 118, 120, 132, 133, 
135, 147, 148 and 150 are further novel in that Masuda does not teach incorporating the 
microbes into the listed products. 

B. The Rejection of Claims 77-153 Under 35 U.S.C- §102(b) Over 

Brown et al, In View of McNaught et al. Should Not be Reentered. 

The rejection of claims 77-153 under 35 U:S.C § 102(b) as being anticipated by - - - 

Brovm, et al. (US 6,060,050) in the light of evidence by McNaught, et al. (US 5,714,600) 

appears to have been vacated on the basis that Brown '050 does not qualify as prior art 

against the present appUcation under 35 U.S.C. §102(b). Nevertheless, the rejection should 

not be reentered under any other sub-section of Section 102 withdravm because Brown *050 

neither harvests microbes grown on resistant starch nor puts such microbes into products. 

First, Brown neither harvests the microbes nor puts them into products. Brown groNvs 
fecal bacteria to coimt them. As one skilled in the art knows, harvesting microbes typically 
involves separating them from the media. This not only concentrates the microbes, but also 
typically removes by-products of the proliferation (e.g. fermentation). In contrast, counting 
or enumerating bacteria involves removing a small aliquot of bacteria with its environment 
(in the case of Brown, with fecal material) and allowing it to proliferate to count. For 
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example, by spreading on agar, each microbe develops a colony such that one can count the 
bacteria in the original fecal sample. 

Second, Brown neither provides any comparative experiment on a conventional 
substrate such as glucose nor identifies the improved survival/recovery of bacteria grown and 
harvested from resistant starch substrates. In contrast, the present invention shows improved 
survival/recovery rates of microbes grown on resistant starch. Further, as can be seen in the 
figures of Brown, the microbes have a lag time before they start to grow. In contrast, the 
presently claimed microbes do not display such lag time. For example, see figures 9A and 
9B of the Brown reference and compare to Figure 1 of the present invention. This lag time is 
also shown in the present invention for microbes cultured on glucose in Figure 1. Thus, it is 
clear that the microbes cultured on resistant starch are different from those cultured on other 
media, such as glucose and the rejection has been overcome. 

With respect to claims 78, 80, 82-87, 89-93, 106-108,121-123, and 136-138, the 
claims further differ from the disclosure of Brown '050 in that there is no disclosure or 
suggestion in Brown that the microbes grown on resistant starch and harvested there from 
may be used in a microbial preparation containing resistant steirch. 

With respect to claims 94, 109, 124, and 139, the claims further differ from the 
disclosure of Brown *050 in that there is no disclosure or suggestion in Brown that the 
microbes are substantially resistant to stresses. 

With respect to claims 100-108, 115-123, 131-138, and 146-150, the claims fiirther 
differ in that there is no disclosure or suggestion in Brown that the microbes cultured on 
resistant starch may then be added to a product. Accordingly, the rejection of claims 77-153 
over Brown '050 should be withdrawn. 

C. The Rejection Under 35 U.S.C.§103(a) over Masuda, 

Brown et al. and McNaught et al. Should be Withdra>vn. 

The rejection of claims 77-153 under 35 U.S.C. § 103(a) as being unpatentable over 

Masuda, et al. (US 5,143,845) taken with Brown I, et al. (US 6,060,050), Brown II, et al. 

(High amylose maize starch as a versatile prebiotic for use with probiotic bacteria, " Food 

Australia 50(12), December 1998, and McNaught, et al. (US 5,714,600) should be withdrawn 

in light of the amendment of the claims to recite that the microbes are Bifidobacterium 

species and not in the form of spores. The Board agrees that the improved survival and 
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recovery data support the rebuttal of a prima facie case against Bifidobacterium strain C and 
Applicants submit that those of skill in the art would recognize, based on the data in the 
specification, that other Bifidobacterium strains would be characterized by similar improved 
properties. 

While McNaught is relied upon by the Examiner to demonstrate that certain resistant 
starches are available in the prior art, it does not cure the remaining deficiencies mentioned 
above, particularly that microbes cultured on resistant starch and harvested there from have 
improved survival/recovery. For these reasons, the rejections of claims 77-153 should be 
withdrawn. 

D, The Rejection Under the Judicially Created Doctrine of Obvious-Type 
Double Patenting Over Brown et al. Should be Withdrawn. 

Finally, the obviousness-type double patenting rejection of claims 77-153 over claims 
1-12 of U.S. Patent No. 6,221 ,350 ("Brown III") should also be withdrawn because the 
microbes of Brown III do not have the improved survival/recovery properties of the claimed 
microbes. This is because the Brown III microbes are cultured on media which do not 
contain resistant starch. While the microbes belong to the same species and are able to use 
resistant starch as a nutritional source they are not the same. Moreover, the capability of 
using resistant starch as a nutritional source and having been cultured on it clearly differ. 
Further, there is no disclosure in Brown IIIThat the microbes are harvested. 

The double patenting rejection also reflects a misunderstanding of the difference 
between the invention and of probiotic compositions. The probiotic compositions of Brown 
III comprise the combination of microbes and resistant starch but are not necessarily 
microbes which are the products of culturing on a resistant starch containing media (which 
resistant starch might have been consumed by the microbes and may no longer be present.) 

The Board held that Applicants' showing of unexpected results for Bifidobacterium 
strain C rebutted any prima facie obviousness over Brown III. Applicants submit that their 
showing supports claims to Bifidobacteria generally and that accordingly the obviousness 
type double patenting rejection should be withdrawn and each of claims 77-1 53 should be 
allowed. 
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CONCLUSION 

For all of the foregoing reasons, the Applicants respectfully request that the rejections 
should now be withdrawn and an early notice of all pending claims is re spectfully solicited. 
Should the Examiner wis;h to discuss any issues of form or substance in order to expedite 
allowance of the pending application, she is invited to contact the undersigned attorney at the 
number indicated below. 

If there are any additional fees due in connection with the filing of this response, 
please charge the fees to our Deposit Account No. 13-2855. If a fee is required for an 
extension of time under 37 C.F.R. §1.136 not accounted for above, such, an extension is 
requested and the fee should also be charged to our Deposit Account. 

Respectfully submitted, 

MARSHALL, GERSTEINT & BORUN LLP 

6300 Sears Tower 

233 South Wacker Drive 

Chicago, Illinois 60606 

312-474-6300 



February 28, 2007 



By: 




Jefi 

Registration No.3 1 ,879 
-^ttomey-for-Applioants^ 
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Probiotics 
TRADE NAMES 

Bifido Factor (Natren), DDS-Acidophilus (UAS Laboratories), DDS-Junior (UAS 
Laboratories), DDS-PIus (UAS Laboratories), Digesta Lac (Natren), Heaitliy Trinity 
(Natren), Life Start (Natren), Mega Dophilus (Natren), Multiflora-ABF (UAS Laboratories), 
Probiata (Wakunaga Consumer), Probioplus-DDS (UAS Laboratories). 

DESCRIPTION 

Probiotics are defined as live microorganisms/ including Lactobacillus species. 
Bifidobacterium species and yeasts, that may beneficially affect the host upon ingestion by 
improving the balance of the intestinal microflora. The dietary use of live microorganisms 
has a long history. Mention of cultured dairy products is found in the Bible and the sacred 
books of Hinduism. Soured milks and cultured dairy products, such as kefir, koumiss, leben 
and dahi, were often used therapeutically before the existence of microorganisms was 
recognized. The use of microorganisms in food fermentation is one of the oldest methods 
for producing and preserving food. Much of the world depends upon various fermented 
foods that are staples in the diet. 

Elie Metchnikoff, the father of modern immunology, spoke highly about the possible health 
benefits of the lactic acid-bacteria (U\B) Lactobacillus bulgaricus and Streptococcus 
thermophllus in his writings at the turn of the last century. He wrote in his book. The 
Prolongation of Life, that consumption of live bacteria, such as Lactobacillus bulgaricus and 
Streptococcus thermophllus, in the form of yogurt was beneficial for gastrointestinal 
health, as well as for health in general, and for longevity. Some recent research suggests 
that certain live microorganisms may have immunomodulatory and anticarcinogenic 
effects, as well as other health benefits. There is presently much active research focusing 
on the development of target-specific probiotics containing well-characterized bacteria that 
are selected for their health-enhancing characteristics. These new probiotics are entering 
the marketplace in the form of nutritional supplements and functional foods, such as 
yogurt functional food products. 

The gastrointestinal tract represents a complex ecosystem in which a delicate balance 
exists between the intestinal microfiora and the host. The microflora are principally 
comprised of facultative anaerobes and obligate anaerobes. Approximately 95% of the 
intestinal bacterial population in humans is comprised of obligate anaerobes, including 
Bifidobacterium, Clostridium, Eubacterium, Fusobacterium, Peptococcus, 
Peptostreptococcus and Bacteroides. Approximately 1% to 10% of the intestinal population 
is comprised of facultative anaerobes, including Lactobacillus, Escherichia coll, Klebsiella, 
Streptococcus, Staphylococcus and Bacillus, Aerobic organisms are not present in the 
intestinal tract of healthy individuals with the exception of Pseudomonas, which is present 
in very small amounts. Most of the bacteria are present in the colon where the bacterial 
concentration ranges between 10^^ to 10^^ colony-forming units (CPU) per milliliter. 

The intestinal microfiora are important for maturation of the immune system, the 
development of normal intestinal morphology and in order to maintain a chronic and 
immunologically, balanced infiammatory response. The microflora reinforce the barrier 
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function of the intestinal mucosa, helping in the prevention of the attachment of 
pathogenic microorganisms and the entry of allergens. Some members of the microflora 
may contribute to the body's requirements for certain vitamins, including biotin, 
pantothenic acid and vitamin 6^2- Alteration of the microbial flora of the intestine, such as 

may occur with antibiotic use, disease and aging, can negatively affect its beneficial role. 

The probiotlcs that are marketed as nutritional supplements and in functional foods, such 
as yogurts, are principally the Bifidobacterium species and the i^ctobacilius species. 
Probiotlcs are sometimes called colonic foods. Most of the presently available probiotics are 
bacteria. Saccharomyces bou/ardii Is an example of a probjotic yeast. 

The following describe the various bacteria and yeasts used as probiotics: 
BIFIDOBACTERIUM 

Bifidobacteria are normal inhabitants of the human and animal colon. Newborns, especially 
those that are breast-fed^ are colonized with bifidobacteria within days after birth. 
Bifidobacteria were first isolated from the feces of breast-fed infants. The population of 
these bacteria in the colon appears to be relatively stable until advanced age when it 
appears to decline. The bifidobacteria population is influenced by a number of factors, 
including diet, antibiotics and stress. Bifidobacteria are gram-positive anaerobes. They are 
non-motile, non-spore forming and catalase-negative. They have various shapes, including 
short, curved rods, club-shaped rods and bifurcated Y-shaped rods. Their name is derived 
from the observation that they often exist in a Y-shaped or bifid form. The guanine and 
cytosine content of their DNA is between 54 moP/o and 67mol%. They are saccharolytic 
organisms that produce acetic and lactic acids without generation of CO2, except during 

degradation of gluconate. They are also classified as lactic acid bacteria (LAB). To date, 30 
species of bifidobacteria have been isolated. Bifidobacteria used as probiotics include 
Bifidobacterium adoiescentis. Bifidobacterium bifidum, Bifidobacterium animalis. 
Bifidobacterium thermophiium, Bifidobacterium breve, Bifidobacterium iongum. 
Bifidobacterium infantis and Bifidobacterium iactis. Specific strains of bifidobacteria used as 
probiotics include Bifidobacterium breve strain Yakult, Bifidobacterium breve R070, 
Bifidobacterium iactis Bbl2, Bifidobacterium tongum R023, Bifidobacterium bifidum R071, 
Bifidobacterium infantis R033, Bifidobacterium iongum BB536 and Bifidobacterium iongum 
SBT-2928. 

LACTOBACILLUS 

Lactobacilli are normal inhabitants of the human Intestine and vagina. Lactobacilli are 
gram-positive facultative anaerobes. They are non-spore forming and non-flagellated rod 
or coccobacilli. The guanine and cytosine content of their DNA is between 32 mo!% and 51 
mol%. They are either aerotolerant or anaerobic and strictly fermentative. In the 
homofermentative case, glucose is fermented predominantly to lactic acid. Lactobacilli are 
also classified as lactic acid bacteria (LAB). To date, 56 species of the genus Lactobacillus 
have been identified. Lactobacilli used as probiotics include Lactobacillus acidophilus, 
Lactobacillus brevis, Lactobacillus bulgaricus, Lactobacillus casei, Lactobacillus cellobiosus, 
Lactobacillus crispatus, Lactobacillus curvatus, Lactobacillus fermentum, Lactobacillus GG 
(Lactobacillus rhamnosus or Lactobacillus casei subspecies rhamnosds), Lactobacillus 
gasserl, Lactobacillus johnsonii, Lactobacillus plantarum and Lactobacillus sailvarus. 
Lactobacillus plantarum 299v strain originates from sour dough. Lactobacillus plantarum 
itself is of human origin. Other probiotic strains of Lactobacillus are Lactobacillus 
acidophilus BG2F04, Lactobacillus acidophilus INT-9, Lactobacillus plantarum ST31, 
Lactobacillus reuteri, Lactobacillus johnsonii LAI, Lactobacillus acidophilus NCFB 1748, 
Lactobacillus casei Shirota, Lactobacillus acidophilus NCFM, Lactobacillus acidophilus DDS- 
1, Lactobacillus delbrueckii subspecies delbrueckii, Lactobacillus delbrueckii subspecies 
bulgaricus t/pe 2038, Lactobacillus acidophilus SBT-2062, Lactobacillus brevis, 
Lactobacillus salivarius UCC 118 and Lactobacillus paracasei subsp paracasei F19. 

LACTOCOCCUS 
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Lactococci are gram-positive facultative anaerobes. They are also classified as lactic acid 
bacteria (LAB). Lactococcus lactis (formerly known as Streptococcus lactis) is found in dairy 
products and is commonly responsible for the souring of milk. Lactococci that are used or 
are being developed as probiotics include Lactococcus lactis, Lactococcus lactis subspecies 
cremorls (Streptococcus cremorls), Lactococcus lactis subspecies lactis HCDO 712, 
Lactococcus lactis subspecies lactis NIAI 527, iLactococcus lactis subspecies lactis NIAI 
1061, Lactococcus lactis subspecies lactis biovar diacetylactis NIAI 8 W and Lactococcus 
lactis subspecies lactis biovar diacetylactis ATCC 13675. 

SACCHAROMYCES 

Saccharomyces belongs to the yeast family. The principal probiotic yeast is Saccharomyces 
boulardil. Saccharomyces boulardil is also known as Saccharomyces cerevisiae Hansen CBS 
5296 and S. boulardil. S. bou/arc/// is normally a nonpathogenic yeast. S. boulardil has been 
used to treat diarrhea associated with antibiotic use. 

STREPTOCOCCUS THERMOPHILUS 

Streptococcus thermophllus is a gram-positive facultative anaerobe. It is a cytochrome-, 
oxidase- and catalase-negative organism that is nonmotlle, non-spore forming and 
homofermentative. Streptococcus thermophllus is an alpha-hemolytic species of the 
viridans group. It is also classified as a lactic acid bacteria (LAB). Steptococcus 
thermophllus is found in milk and milk products. It is a probiotic and used in the production 
of yogurt. Streptococcus salivarus subspecies thermophllus type 1131 is another probiotic 
strain. 

ENTEROCOCCUS 

Enterococci are gram-positive/ facultative anaerobic cocci of the Streptococcaceae family. 
They are spherical to ovoid and occur in pairs or short chains. Enterococci are catalase- 
negative, non-spore forming and usually nonmotile. Enterococci are part of the intestinal 
microflora of humans and animals. Enterococcus faecium SF68 is a probiotic strain that has 
been used In the management of diarrheal illnesses. 



ACTIONS-AND PHARMACOLOGY 
ACTIONS 

Probiotics may have antimicrobial, immunomodulatory, anticarcinogenic, antidiarrheal, 
antiallergenic and antioxidant activities. 

MECHANISM OF ACTION 

Lactobacillus plantarum 299v, which is derived from sour dough and which is used to 
ferment sauerkraut and salami, has been demonstrated to improve the recovery of patients 
with enteric bacterial Infections. This bacterium adheres to reinforce the barrier function of 
the intestinal mucosa, thus preventing the attachment of the pathogenic bacteria to the 
intestinal wall. Biftdobacterium breve was found to eradicate Campylobacter jejuni from the 
stools of children with enteritis, although less rapidly than in those treated with 
erythromycin. Lactobacillus GG was found to eradicate Clostridium difftcile in patients with 
relapsing colitis, and supplementation of infant formula milk with Bifidobacterium bifidum 
and Streptococcus thermophllus reduced rotavirus shedding and episodes of diarrhea in 
hospitalized children. 

The antimicrobial activity of probiotics is thought to be accounted for, in large part, by their 
ability to colonize the colon and reinforce the barrier function of the intestinal mucosa. 
Probiotics, such as Lactobacillus bulgaricus, which do not adhere as well to the intestinal 
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mucosa, are much less effective against enteric patliogens. In addition, some probiotics 
have been found to secrete antimicrobial substances. These substances are known as 
bacterioclns. Such a bacteriocin has been isolated from Lactobacillus plantarum ST31, a 
probiotic derived from sour dough. The substance was found to be a 20 amino acid 
peptide. A different bacteriocin was isolated from another strain of Lactobacillus plantarum. 
The bacteriocin has 27 amino acids and contains lanthionine residues. This type of 
bacteriocin Is classified as a lantibiotic. 

Lactobacillus casei has been demonstrated to Increase levels of circulating immunoglobulin 
A (IgA) In Infants infected with rotavirus. This has been found to be correlated with 
shortened duration of rotavirus-induced diarrhea. Lactobacillus GG has also been shown to 
potentiate intestinal immune response to rotavirus infection in children. Lactobacillus 
acidophilus and Bifidobacterium bifidum appear to enhance the nonspecific immune 
phagocytic activity of circulating blood granulocytes. This effect may account, in part, for 
the stimulation of IgA responses in infants infected with rotavirus. In healthy Individuals, 
Lactobacillus salivarius UCC118 and Lactobacillus Johnsonii LAI were demonstrated to 
produce an increase in the phagocytic activity of peripheral blood monocytes and 
granulocytes. Also, Lactobacillus johnsonii LAI, but not Lactobacillus salivarius UCC118, 
was found to increase the frequency of interferon-gamma-producing peripheral blood 
monocytesi. 

Lactobacillus GG has been shown to Inhibit chemically induced intestinal tumors in rats. 
The probiotic appears to alter the initiation and/or promotional events of the chemically- 
Induced tumors. Lactobacillus GG also binds to some chemical carcinogens. 

Saccharomyces boulardii has been shown to prevent antibiotic-associated diarrhea and 
also to prevent diarrhea in critically ill tube-fed patients. The mechanism of this 
antidiarrheal effect is not well understood. S. boulardii has been found to secrete a 
protease which digests two protein exotoxins, toxin A and toxin B, which appear to 
mediate diarrhea and colitis caused by Clostridium difficile. The protective effects of S. 
boulardii on C. d/7f/c/7e-induced inflammatory diarrhea may, in part, be due to proteolytic 
digestion of toxin A and toxin B by a secreted protease. 

Dietary antigens may induce an immunoinflammatory response that impairs the barrier 
function of the intestine, resulting In aberrant absorption of intralumenal antigens. This 
may account, in part, for food allergies. Probiotics that colonize the colon may be helpful m 
the management of some with food allergies by reinforcing the barrier function of the 
intestinal mucosa. Lactobacillus rhamnosus GG and Bifidobacterium lactis Bbl2 were found 
to produce significant improvement of atopic eczema in children with food allergies. The 
decrease in the signs and symptoms of atopic eczema occurred in parallel with a reduction 
in the concentration of circulating CD4+ T lymphocytes and an increase in transforming 
growth factor betal (TGF-betal), indicating suppressive effects on T cell functions in this 
disorder. These probiotics may help restore the Thl/Th2 balance in atopic eczenna. 

Lactobacillus GG was found to scavenge superoxide anion radicals, Inhibit lipid peroxidation 
and chelate iron in vitro. The Iron chelating active of Lactobacillus GG may account, in 
part for its antioxidant activity. Other lactic acid bacteria, including strains of Lactobacillus 
acidophilus, Lactobacillus bulgaricus, Biftdobaterium longum and Streptococcus 
thermophilus, have also demonstrated antioxidative ability. Mechanisms Include chelation 
of metal ions (iron, copper), scavenging of reactive oxygen species and reducing activity. 

PHARMACOKINETICS 

The effectiveness of probiotics Is related to their ability to sun/ive in the ^^idic stomach ^ 
environment and the alkaline conditions in the duodenum, as well as their ability to adhere 
to the intestinal mucosa of the colon and to colonize the colon. Some probiotics such as 
Lactobacillus GG and Lactobacillus plantarum 299v, are better able to colonize the colon 
than others. After passage through the stomach and the small intestine, those probiotics 
that do survive become established transiently in the colon. 
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INDICATIONS AND USAGE 

Probiotics have been used with some benefit In the prevention and treatment of some 
gastrointestinal disorders, including antibiotic-associated diarrhea and some infectious and 
viral diarrheas, most notably rotavirus-induced diarrhea in infants and children, lactose 
intolerance, sucrase and maltase deficiencies and inflammatory bowel disease. Probiotics 
may be of benefit in some with food allergies, but supporting evidence is preliminary. They 
may favorably modulate immunity in some circumstances and may have anticarcinogenic 
effects. There is the suggestion in some preliminary research that they may have some 
hypocholesterolemic activity. There is some evidence to support the use of probiotics to re- 
colonize the vaginas of women with recurrent vaginosis. 

RESEARCH SUMMARY 

Among the probiotics, only S. boulardil, E, faeclum and Lactobacillus sp. have been useful 
in preventing antibiotic-related diarrhea. In one double-blind study, 180 hospitalized 
patients on antibiotic therapy were randomized to receive placebo or S. boulardii 
supplementation. Incidence of diarrhea was significantly lower among those receiving the 
probiotic, compared with controls (9% and 22%, respectively). These results have been 
confirmed in other controlled studies. 

Lactobacillus GG significantly reduced the severity and duration of rotavirus diarrhea in 
infants In a double-blind, placebo-controlled study. Other researchers have demonstrated 
that the incidence of acute diarrhea and rotavirus shedding can be significantly reduced 
among infants admitted to the hospital by adding Bifidobacterium bifidum and 
Streptococcus thermophiius to infant formula. Lactobacillus GG has been shown helpful in 
the treatment of diarrhea associated with relapsing colitis due to Clostridium difficile. 
These studies, however, were small and uncontrolled. In a double-blind, placebo-controlled 
trial, Saccharomyces boulardii was significantly superior to placebo in treating diarrhea 
despjte having no apparent^ffect on Clostridium difficile toxin. The use of probiotics in the 
attempted prevention and tTeatment of traveler*s diarrhea, most commonly caused by 
enterotoxigenic £. coll, has produced inconclusive results. I^ore study is needed. 



Redaced~fecat~c0nrcentrations~of"various"probiotics-have-been-rrot ed, alt h ou g h w it ho ut- — — 
conclusive power, in some with active ulcerat ive colitis , Crohn's disease, active pouchitis 
and some other inflammatory gastrointestinal conditions. Lactobacillus species prevented 
development of spontaneous colitis in interleukin 10-deficient mice. Lactobacillus 
plantarum ameliorated colitis that was already established in the same animal model. 

In a clinical trial, subjects with chronic relapsing pouchitis given a probiotic preparation for 
nine months, consisting of L case/, L. plantarum, L. acidophilus and L. delbruel<ii 
subspecies bulgaricus, had significantly fewer relapses than did unsupplemented subjects 
receiving placebo. No side effects were seen. Some researchers believe that Lactobacillus 
GG may also be useful in treating pouchitis. 

Some lactic acid bacteria, including L. plantarum, L. rhamnosus, L. easel and Lactobacillus 
bulgaricus, have demonstrated immuno-regulatory effects that might help protect against 
some allergic disorders. There is some evidence that some of these probiotic strains can 
reduce the intestinal inflammation associated with some food allergies, including cow's 
milk allergy among neonates. Breast-fed infants of nursing mothers given Lactobacillus GG 
had significantly improved atopic dermatitis, compared with infants not exposed to this 
probiotic. 

There are in Wtro, animal and some preliminary human data suggesting that some 
probiotics can bind and inactivate some carcinogens, can directly inhibit the growth of 
some tumors and can inhibit bacteria that may convert precarcinogens into carcinogens. L. 
acidophilus and L. casei have exhibited the latter activity in human volunteers. There is 
some preliminary evidence that L. casei may have reduced the recurrence of bladder 
tumors in humaps. Confirmatory trials are needed. Animal work has suggested that some 
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lactic-acid bacteria might help protect against colon cancer. Again, more research is 
needed. 

Dairy products containing L. acidophilus have been credited with lowering cholesterol levels 
in some animal experiments. It has been hypothesized that bacterial assimilation of 
cholesterol In the intestine might reduce cholesterol stores available for absorption into the 
blood. To date, there Is no credible evidence showing that any of the probiotics can lower 
cholesterol levels in humans. More study may be warranted. Yogurt has been used for 
some time as an "alternative" treatment for vaginitis. In an early test of this hypothesis, 
women with recurrent candidal vaginitis were treated with yogurt for six months. This was 
a crossover trial with subjects serving as their own controls. Daily ingestion of 8 ounces of 
yogurt significantly decreased both candidal colonization and infection. 

Recently acidophilus, L crispatus and L. delbrueckii subspecies delbruecl<li all inhibited 
bacterial vaginosis-associated bacterial species in vitro. The researchers concluded that 
these probiotics might be useful for vaginal recolonization in women with recurrent 
vaginosis. 

Owing to the fact that yogurt and some other probiotic-containing products are foods, _ 
rather than regulated pharmaceuticals, and owing to the fact that the probiotic content and 
potential of these food products may be highly variable, some researchers and clinicians 
have questioned the use of these products to treat vaginitis. In any event, larger better 
• controlled studies are needed to further evaluate their reliability and efficacy in this 
context. 

CONTRAINDICATIONS, PRECAUTIONS, ADVERSE REACTIONS 
CONTRAINDICATIONS 

Probiotics are contraindicated in those hypersensitive to any component of a probiotic- 
containing product. 

PRECAUTIONS 

Pregnant women and nursing mothers should only use probiotic nutritional supplements if 
recommended by their physicians. 

The use of probiotics for the treatment of any disorder must be medically supervised. 
ADVERSE REACTIONS 

The most common adverse reactions with use of probiotics are gastrointestinal and include 
flatulence and constipation. Probiotics are generally well tolerated. 

Four cases of Saccharomyces boulardii fungemia have been reported. All of the patients 
had indwelling catheters, and the fungemia was thought to be due to catheter 
contamination. 

There are a few reports of Lactobacillus bacteremia and endocarditis. In all cases, there 
were underlying conditions, including cancer, diabetes mellitus and recent surgery. There 
is one death reported secondary to Lactobacillus bacteremia. 

There is one report of meningitis caused by Bifidobacterium in an infant. 
INTERACTIONS 
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NUTRITIONAL SUPPLEMENTS 

Prebiotics: Concomitant use of prebiotics and probiotics may enhance the effectiveness of 
the probiotics. See Prebiotics. See Symbiotics. 

DOSAGE AND ADMINISTRATION 

jhere are many probiotic products available. These products contain various Lactobacillus 
strains, various Bifidobacterium strains, combinations of lactobacilli and btfidoba^erla and 
combinations of probiotics and prebiotics. Typical doses of probiotics range from one to ten 
billion colony-forming units (CFU) a few times a week. Probiotics need to be consumed at 
least a few times a week to maintain their effect on the intestinal microecology. 

The development of probiotic-containing yogurt products is actively being pursued by 
major food companies. These yogurt products are functional yogurt food products. 
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